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This objective of this research is to develop landscape design guidelines for improving thermal
comfort in the outdoor.

The methodology is divided into three steps. First, collecting microclimate data for 4 outdoor
landscapes which are concrete slab, grass field, grass field under shade of trees, and grass field by thé
pond. Second, performing regression analysis based on measured data in order to predict the number of
comfort hours in one year by using Bangkok weather data. Third, using a computational fluid dynamics
program (i.e., HEATX) and fluid mapping table to simulate the effects of different landscape design on
wind speeds. The indicator used for comfort assessment are the numbers of hours the outdoor climate
conditions fall into the Bioclimatic’s comfort zone, and also the calculated degree hours (25 C base).

The result indicate that the grass field has 19.3% of hours in comfort zone and corresponding
21,088 degree-hours and if a 30-degree-slope mound is integrated into the design the comfort hours will
enhance to 22.1%. The area under shade of trees has 52.1%of hours in comfort zone and corresponding
10,821 degree-hours. The arranged trees by top-venturi effect has 49.2 % of hours in comfort zone and
corresponding 26,538 degree-hours. Trees on the mound has 5§7.9% of hours in comfort zone and
corresponding 18,751 degree-hours. The arranged trees in side-venturi effect has 60.9 % of hours in
comfort zone and corresponding 13,182 degree-hours. The arranged trees by venturi effect with mound
has 54.5% of hours in comfort zone and corresponding 15,944 degree-hours. The arranged trees by
venturi effect with moﬁnd and pond has 32.6% of hours in comfort zone and 45,395 degree-hours.

In conclusion, landscape design elements for thermal comfort improvement should integrate
the design of venturi effect, mound, and pond in order to increase the outdoor wind speed. Using venturi
effects by arrangements of different tree sizes can increase the number of comfort hours up to 60.9%. The
results of appropriate landscape designs lead to energy conservation in buildings as it decreases the

temperature of air that surrounds the buildings.





